[i»] +*AR#»BB«an.W5(B 




[12] £H$fq«ft£?Fttfl$ 

[21] Efcif-^ 01134448.2 



[51 ] Int. a 7 

H01M 10/36 

H01M 10/40 HOI M 4/36 
HOI M 4/48 HO 1M 4/58 



[43] 0 2003 ^5^70 



[11] 4>5F# CN 1416189A 



[22] fcijfH 2001.11.2 [21] 01134448.2 

[71] *mm¥tiM!imw9Lffi 

ifefct 100080 4bj^ rU 603 fg|g 

[72] &m n&m m$:& 



&.mm&is i is wwn 13 ^ mm i m 



[54] wmx&m&mn&ttm%]Emm 

[57] M 

mMto—nm&n, nmnm.^ o. i— 2oonm, 

f^IS* 0. 5— 200nm. - bJ 

iiwssf, «3Eftt», ^^trt^, mmmwm 



71 111 




10 '7 



r 
c 

o 
C 

c 

CJ 



01134448.2 



ft m ^ * =b 



Bi/ijti 



1. W^^M^Mfi^^^iE^ttM^M-^*^, 

&ftjj!&i%m&iftm, ^tiit&jGtii&Mffi, iEm^fLm3LiB\&m 

fiWI^JftS* 0.5-200nm. jRfift 
0.1-200nm ; *F**ft^ffl«ratt*^#tt^ttttfcK 

m~ MB7s^^4« iia-viiia s iib-vib m&j±m^ lE&mffim- 

Ti, V, Cr, Mn, Fe, Co, Ni, Zn, Ga, Ge, Ba, Y, Zr, Mo, In, Sn, Ta, W, 
La, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, Ce J&l&tfjUik 

m-fr&m, KftiE&T-. m&ffy&mwmz) u 3 po 4 . aipo 4 , 

Mg 3 (PQ 4 ) 2 . LiMPQ 4 (M=Mg, Fe, Co, Ni, Cr, TiM V)lJc LiFo 
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i# m # 



JB1/13JK 



LiCo0 2 *P LiNi0 2 ^JsR^^u^mm LiMn 2 0 4 o LiCoO, ift 

StettW*^ 272 m$Z'W3L, %bTtt&M& 120-140 *^Bt/j£^l 

co &jffim%ti&, mittu ucoOj^iE^^^^M^T*^^ 

mmmo LiNi0 2 6<J3Si&fct#*-^LiCo0 2 W*Bi£, &B*RpPJJ8fcfcM 
tb LiCo0 2 MiU-^, ^/fcttWH 1 LiCo0 2 ^K-^., <BJt, ^ 
J&4Mfltt LiNiO, 4l2±Wft*l)t, MJ. LiNiO, tt&ft&TOn 
LiCoO,^, «J±3te%B*Z#^BIA#« f HlHtfEgtSriMrJ 1 * 
r^ffio Mn ^E^^mMm'M, ^ciH^ LiMn 2 0 4 
m LiNiO, ^ti^ LiMn 2 0 4 ^ftW^li&ffl^fr 

LiMn 2 0 4 iftSifcbb^MJRW 148 *£Bt/5£, ^*iJfflftSii5tfc;#*S 

iras loo-no • m/yi2.m. m^mT.^^.mumm , ztf-jt 

1, Electrolyte Effects on Spinel 
Dissolution and Cathodic Capacity Losses in 4 V Li/Li x Mn 2 0 4 
Rechargeable Cells; Dong H. Jang and Seung M. Oh; Journal of the 
Electrochemical Society 1997 3^ 144 ^% 10 3342 

MjtUltM Mg> Ah TL Ga, Mn. W Ni> Mn Co, pf 

(UHA LiNi0 2 *P LiMn 2 0 4 w^^ia^i*, &#tmfttigsF&i&Aft 

m ucoo 2 mmKm&tt<&m&m*to-^&&&mm 

&i&7 JEUW&&}\k®m Synthesis and Characterization of 



3 



01134448.2 



& m ^ m2/u& 



New LiNi,.yMg y 0 2 Positive Electrode Materials for Lithium Ion 
Batteries; C. Pouillerie, L. Croguennec, Ph. Biensan, P. Willmann C. 
Delmas, Journal of the Electrochemical Society 2000 147 6 
88^2061 J£)<, 

im, mmmm&mmmm&m, ^LiF e po 4 ^n LiFep 2 o 7 ^, & 

( X ffl. 3 , Phospho-olivine as Positive-Electrode Materials for 
Rechargeable Lithium Batteries; A. K. Padhi, K. S. Nanjundaswamy ^ 
J. B. Goodenough; Journal of the Electrochemical Society, 1997 ffjfe 144 
#SM$m H88 3Do 

wb*^ (i) &&m&}yE$L&®.T , ^mm^^mm^-n 
mm, m&TiEmttm^&im&i&fr: oy&jEmttnmfeskm&jWi 

ft 0.1-200nm 2M> ¥t%W-BL%> 0.5-200nm o 
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ft W 1? Jg3/13jtt 



^^aa^JRW^lRl^/RW^- 2) t£^&4l£tJS££&r£tt 

(-> ^^Ttmmm^m-mm^mm^ iia-viha 

# iib-vib £ft&A£#&Atf^j$tt*tt4MJ(£>*tt 

Mg, Al, Si, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Zn, Ga, 
Ge, Ba, Y, Zr, Mo, In, Sn, Ta, W, La, Pr, Nd, Sm, Eu, Gd, Tb, Dy, 
Ho, Er, Tm, Yb, Lu, Ce ^/&ft*ttt#J<£fil^ttt,#J, &J MgO, 
A1 2 0 3 , Si0 2 , SnO, Ti0 2 , Sn0 2 , V 2 0 5 , V0 2 , Mn0 2 , Fe 2 0 3 , Fe 3 0 4 , 
LiCr 2 0 4 , LiA10 2 , LiCo0 2 , LiNi0 2 , LiMn 2 0 4 o 

(H) %&mm Li 3 P0 4 > A1P0 4 > Mg 3 (P0 4 ) 2 , LiMP0 4 (M=Mg, Fe, Co, 
Ni, Cr, Ti,g!c V)Uc LiF» 
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2: #S*Wfe*«l4«riE«f»^S^W#*J^IPifcPftA 

p h ^, i$^i[#j6<jir?g^ a b ^^^w^^^s^^^ 
^fc&Mmmmmm&wmffiffimm&f&ffim%&Mffi, mm, m 

m^-z^m^, vm®*h^. m^^m. {gm&^m*. % 
frmmw, io *jie*k«4, ii 12 *>«wr«?$ 

a 2 MgO ^M&Hgm LiCo0 2 gl^^jE4»& 
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& w ^ mwum 



^mm-m^m-i-mmytm^mm (2.5-4.3v)„ 

a 3 M g o mm^m^ ucoo 2 %^un%jEU^ 
^m-m^-\-mmytm^&m (2.5-4.sv) 0 

a 4 M g o mm^M^ ucoo 2 ^w437iEfoki& 

(2.5-4.7V)o 

a 5 KM®* M 2 o 3 mm&m&te. ucoo 2 M.&ttm%]Em&$k 
^m-m^m-i-m^ytWL^m (3.o-4.3v)o 

a 6 % vxmx ai 2 o 3 mm&m&te ncoo 2 a^^^iE^^^ 
^m^-m^+m^wc^&m (3.o-4.5v)„ 

a 7 A1 2 0 3 3£ffi<fe§&tt LiCoO, S^^^IE^^^ 

te^3&-^3fl+^lft^J&%|&|£ (3.0-4.8V)o 

m 8 ZjVXi&X SnO ^M^M^tt LiCoO, S^-#$4^IE^^ 

(2.5-4.3V)„ 

ffl 9 37^£rt# SnO ^OT^Ugfcte LiCoO, ftlN**43;IE^& 

(2.5-4.5V)o 

a io %\&m* sio 2 mm^w.^ ucoo 2 s:^w4^jE^^ 

(3.0-4.5V) o 

m 11 LiMgP0 4 ^M^S^ LiCo0 2 M^#3N-^iE^ 

%&&mm-m^m±mtfj%i&f&tom c2.5-4.3v). 

ffl 12 LiMgPO^ffi^&tt LiCo0 2 ft^3N-^iE^ 

^fe?tbm-^-^B-h^W^^ffi^ C2.5-4.5V). 

® 13 37 Wirt;* LiMgP0 4 ^®^SSC'l4 LiCoO, glN**43;IE$ 

%&%Mn-m^m-t-mftytM% i to*£ c2.5-4.7v). 

a 14 %\>^m% LiFeP0 4 ^®^gfc'l4 LiCoOjglNW^jE^ 
^^M-^-^m+^W^^tt^ (2.5-4.7V)o 

a is % urn* A\po 4 mm&m&& ucoo 2 K&ttw%iEm% 
%k&mm-m^m-tmMyti&f&tom c2.5-4.3v).> 

a i6 xvxmx A\po 4 mm&m&®. ucoo 2 M^m^jEmm 
ML^mm-m^m-tmmytm^m c2.5-4.5v). 
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& W 15 Jg6/13jtt 



® 17 uFePOtmm&m&Wi ucoo 2 
%&&mm-m5m-t-mtoytM%®*£ c2.5-4.7v). 

«^*+«W^5«[*lfttt (2.5-4.7V). 

® 19^jUA^C^M^S^14LiFeP0 4 g;^^^jE^^% 

(2.5-4.5V). 

&)t0I 1 : 

ifeffc*«fE. ^^jaffl 1, H 2 0 -g-MfftT l.Oppm #J3foii 

-iiwiiiis^^ittm:* 1:1). jE4t&tt*ma<i&a*b 
s^ffl±^^r^ 4o Mgo afxtt^ffi-aa^ttw ucoo 2 ca 

«JUPfi* lOnm; LiCo0 2 Sum). Z.ttlRS 5% 

aMft^MBfffttJlLfc. W#*«tJPfl[ffi 5-40nm 2M. WftSIMWK 

& 150°C T*JH^. &2(HCg^fl<|JEATffi*. flt&ft 150°C 
lE*Ut±fc^#*#ffi#toMtfc3r 85:10:5o ^^fttftJ^lM 

f#^$|J?£:£ 2-20^m ^f§]«, mm&mE 150°C T$rF, £ffi;*7 

20Kg/cm 2 TJEEj^, 150°C fSI^^F 12 /J>f#„ 

314 ^MM^J^fl^ 85:10:5 tZM, Mffin 

Jl%WLk&fflT%1k*1i3fmft. fc*tt?;g*J 0.2mA/cm 2 , 3fc%# 
it&E^MJ, Sfc%$Ul:ffe£E3; 2.5V. «H*TOJf«l^o 

i io AM^tt^a^. ^^MW^^^^-^mr 

0.2mA/cm 2 , ^5%#ih%>E^7 4.3V, ^%«ih%H^ 2.5V. 
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mmw2 

M g o &i?&m&m&®i 4) & Lic 0 o 2 * 

uE«#**('&m&tt¥*&ff£* lOnm, LiCo0 2 
5Mm). Z,*fe*Ji 5%PVDF W3Ef a^**ffiflffiflrffiT«^^^ 

MMMkffy-^m^mm 1. m&*mtimm&tom i. ^ 

%HJfWi55W%a[«jR^ 0.2mA/cm 2 , ^5%^ih%£E^ 4. 5V> Jfcifc 

^w^* Mgo &'irmm&m&®i cmmjr& 4) h Licoo 2 % 
sjE&tmiQmyg&iSFQmgtzj ionm, ucoo 2 ^^aw^**^ 

5*im), Z,ftIA 5%PVDF B^^tlf ITJI^f 
**. #^*»-5««*tfll5±, 0r*M*10tJ¥l£ 5-40nmo IE«fl«fcfc 

^W*m\Wfy%M&8L% 0.2mA/cm 2 , 3^%#4ih%H^ 4.7V, Mfc 
? !I4 



«fw<** ai 2 o 3 mif mm&m&& 4) m Lia>o 2 je 

JEUtfm&m.V3tf] s >[ L i%mj&%J 5nm, LiCo0 2 tt^T^t^^ 
5nm)> Zs&mR 5%PVDF W^B^^^^SjET^^^ 

^4i#^«pgftjftfti 1. 

mu. ftfommwMmM&ffi.mmtj o.2mA/cm 2 , %*&±*&% 

4.3v, %if&m±f&m%} 3.0V0 ^^ft^jaa 5o 

^1^0 



^5 
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& W Jg8/13jtt 



®mmwtt¥%)m&%i 2nm, ucoo 2 mwm^n^% sum), z, 

ikmjk 5%PVDF WJf Q*SJ»*ft»»»JBiT«^^**, $49* 

+ £»flffl»(20:5:45:30 Mtt)JM4tr*iM. Mii^it^ 
lo %WL*ffitM^m*Mm&.% 0.2mA/cm 2 , 3fe%«ltfc 
4.5V, *it%ffi*f 3.0Vo %Jfc«|ttttJILA'6. ^%i(C$g^!J^ 

^ 1 



ai 2 o 3 ^m&st&tt c^m^m 4) to ncoo 2 s^iew 

m^m^^m^ 0.5nm, LiCo02 Mcto^W^ 5nm), 

z,&jh# 5%pvdf M^&mm&ftM'ft&TM&M&mm, ^ 

ftmm&Mij&mmmm 1. mmmmmm+uc\o 4 +nmmmm 
+^^^@i(20:5:45:3o mmitym^^mmo m^mm^m.^ 

mmmu >Eift*«3Bf*|«W%**flf* 0.2mA/cm 2 , fcfctfitfcjE 

^ 4.8V, wcfem±f&m%} 3.0V0 ^^tt^jsis 7. ^^t^^is^j 

T3c 1 +0 



(«l«rtoWJPAA 50nm, LiCo0 2 ^#:to¥$W5^ 5nm), Z,ft 

5%pvdf tosf B«m«««a«rffiT«^Ajim, 

lo 

^i!lT^to%^^0.2mA/cm 2 , ^%^ih%ffi^7 4.3V, fifcJfrftit 



SnO ^ffi&Mefctt (^ffl^ry* 3) to LiCoO, JC£-iE«*m 

(teflMfcto¥*9/Pjfc* 50nm, LiCoO^^toW^^ 5^m), Zs')k 
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itt W U m9/13j>l 



MR 5%PVDF WB^^^EfMf£ET^f«i|4, £lSj&t& 
£«&J 1. 

0.2mA/cm 2 , ^%#±%fiE^ 4.5V, J&f&iutte 
(fifll^WWJPit* 5nm, LiCo0 2 »#W¥*&*fi[€* Spin), Z.*fc 

5%pvdf M3Ef a&mm&XMiK&Ttte&titim. ®^&m. 
■5&t&ttj&±, mn^mmmm^ 5-40nm«, 3E9tffy&&tM4k2?mm 
i . 

*lf5F*«W***a[A 0.2mA/cm 2 , ^5%«it%JE^ 4.5V, 

«±%s^3.ov. ytWL&mmR® 10. ^sjft^ft*^^ 1 * 1 

$%M io 

«l*LiMgP0 4 *Mfe«Bfctt (3Rffl5ST»4) ft LiCo0 2 %^JEU 
ttnmm.VO&) s f L i%m£.%] 20nm, LiCo0 2 ^#fiW*$$tf£;fc 5jim), 
£&Il&5%PVDF M3EfBft«^m«JET»#^Aim. ^ 

0.2mA/cm 2 , 3fcte#±ffe5E;fc 4.3V, jftte 

#±^£e^j 2.5Vo %i$Lt&mm%m ii, ^tt^ftig^j^* i *o 
^m^ij 1 1 

^W^^ft LiMgP0 4 atT^M'SS^tt (5£ffl3r& 4) ft LiCo0 2 
M&JEWitfWmmVUtosftymmZ} 30nm, LiCoO, 
* 5nm). Z,fcM& 5%PVDF WJf a^M^Ef fit ffiT^M 
*&^*WR-^4B*ttJS±. JffWWWttJPA^ 5-40pm o IE«W 

ft««!l#W^rttra^Jt« 1. ^$(fefaft*a^«fc#!l lo 3fett 
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% m n mio/i3jti 



12 

uugYo A mfmm^M^ (mmjjte 4) & Licoo 2 
A^jEmmutemyoM^mmzj ionm, lio*^ *h*w¥*&*&& 

3; 5>im), Z.*fe**& 5%PVDF fKjSf BjKffiKlEttiffSTft^. 

*&ffj£L§£|lI^ifc#l lo 0.2raA/cm 2 , 3fc 

*tflk*ffi#4.7V, ^%#ifc%ffi^/2.5Vo fttftfettttJILH 13„ 

13 

U« LiFeP0 4 ^M^Bfctt C^m^m 4) ift LiCo0 2 g^iE^ 

40nm, LiCo0 2 Wft¥^$i^ 5^im), 

z.tt*A 5%pvdf ^^mm^E-Bunmrm^M^n. x& 
mm^mm i„ 

ftmffl&&}jjmm%mm 1. 4K3a«ttM&&i3£jfitti 1. as» 

^tfJfi'Ji^fitj^^^^O^mA/cm 2 , ^%#Jh*ffi^7 4.7V, jftffegt 
lh*£E^7 2.5Vo ^^ffi^iEa 14o 3fo&%$fc*gj!j^3c 1 4>. 

^fllfcl 14 

AlP0 4 *flfrM&tt (3Rffl^T» 4) ffj LiCoO, 
3&(&^#JT*$lJM^ 2nm, LiCoO, ^fi<J^^J*i@^ S^m), Z, 
^lii 5%PVDF fi^Jif B^Stlf ffiT^f 

ft&m&tojj&mmmm 1. mm^mmmmmmmm 1. ^ 

^iifl^W^I^^J 0.2mA/cm 2 , 3fc%#ihEfeiE3j 4.3V, jftffe% 
*it%jE* 2.SV. 3feJtt*tt£J&ffllS. ^Stt***^* 1 4 1 . 

15 

aipo 4 ^ffi^aacft c^ffl^-?* 4> ^ uc<>o 2 g^iEM* 
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ift m 45 mn/i3jii 



m^W.^^m&^J lnm, LiCoO, »#»f*Slfifi* 5 M m), Z, 
*fe*& 5%PVDF MSFB^m^EHraSHTA^Aim. 

1. 

0.2mA/cm 2 , 3?5*#±%£E^ 4.5V, flfcife 
«S±%H^2.5V. 3fc£fc&ftllRL® 16. ^ 1 

£»&J 16 

«i# LiFePo 4 mm^m^ 4) w ucoo 2 M^mm 

ttWmmVUftlsrtismi&Z) lOnm, LiCo0 2 $fr#|ft^:t$;&@;*/ 5nm), 
5%PVDF WifB^MStlflT^^M, 

lc 

&ffiItm&.$}f&%L&Bt%) 0.2mA/cm 2 , ^5%«ih%H^ 4.7V, flfeife 

m±f&m%2.5Vo %WL*m&&m 17. ^tt***^^* 1 +. 

17 

Wfctt^ffft* 50nm, LiCoO, *M*AW8ttefc 5 M m), Z.*fe4R 
& 5%PVDF WJfQ^^ftflSffiT^^^M, iSjA^ifcJg 

mm 

ftWM&tojTtikm%mm 1. m^m^mmmmm 1. yen 

*flf5f»«W%«E«A^ 0.2mA/cm 2 , ^%#jh*£E^ 4 .7V, Jfcfe 
tfltfcJE* 2.5V. ^4tt^iSLHl8. fo&fcgfclg^H^l 

18 

JI^M^JW^f lOOnm, LiCoO, IWftj^ 5nm), 

5%pvdf «uFa^#*4#fi#jET»^diim. 

3£Jfc#J 1 o 
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^^nm^^Mm^ 0.2mA/cm 2 , ^5%^ih%£E^ 4.7V, fifcffe 



« 1. W«ffi^a^14g^^iE«rS14^M^^%^«[%^ig^ 
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